Absorbent Pad for Entrapping Small and Coarse Particles, Retaining Liquids and 

Eliminating Odors 

Field of the Invention 

The present invention is directed generally to a lightweight, absorbent, disposable pad, 
and particularly to a lightweight, absorbent, disposable pad that entraps particles, retains liquid, 
and eliminates odors. The pad can be used in a variety of ways in households, automobiles, and 
industry. 

The present invention relates to the field of super absorbent compositions in combination 
with high loft non-wovens used in pads to entrap particles and contain liquids from sources such 
as people and animals, industrial sites, hospitals, dish racks, flower pots, hazardous material 
containers and the like. The absorbent compositions are also capable of controlling odors 
through water evaporation and concomitant reduction of bacterial action. The sorbent 
compositions are composed of silica aerogels or super absorbent polymers integrated with 
fibrous materials and assembled in layers into a pad or covering material, which can prevent 
exposure to users of the absorbent material. 
Description of the Prior Art 

Many pet, household, and commercial items and products require the need for a pad that 
traps and captures stray particles, excessive liquids, or both, preventing them from soiling other 
areas. 

For example, many cat litter boxes cause litter particles to escape onto nearby floor 
surfaces. Some commercially available mats and artificial turf have been sold, which retail for 
$5.00 to $10.00, and are designed to trap litter. These mats are heavy and expensive. Artificial 
turf is avoided by many animals due to the sharp, crisp, stiff feel of the turf on their paws. Also, 
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many pet food dishes for dogs and cats do not allow for absorbing spillage of liquids, drinking 
water, and soft and hard particles of food from these surfaces. 

Many mats commercially sold for use around the home, such as dish rack drain mats, and 
entrance mats can be vastly improved in design, disposability, cleanliness, cost, cleaning ability, 
5 absorbency, and odor prevention by using the present invention as a substitute. There are 
multiple household needs that can be met by the present invention. For example, people with 
dirty shoes track soil, moisture, and odors into the home, workplace, and public buildings, and 
refrigerators need a means for absorbing odors and liquids. Additionally, many bathrooms 
contain soap dishes and bathtub mats that try to contain and absorb excessive soap, drippings, 
}^ 0 and moisture. Also, most garbage pails or kitchen pails have a need for absorbing leakage that 
^ causes odors, and many potted plants overflow when watered or leak soil outside of the pot. In 

ru 

3 the garage and commercial work place many items can produce dust or shavings from wood, 

ITU metal, plastics, cardboard, etc. that escape onto and soil other surfaces. In the case of photocopy 
machines, printers, and other devices that use carbon particle cartridges, much of the dust falls to 

T 5 the floor and other surfaces when cleaning or replacing these items. 

Absorbent materials for retaining and confining liquids are well known. Many naturally 
found materials are capable of confining liquids. Porous, absorbent clays and sands are 
commonly used in animal litters. Fibrous materials such as cotton and wood pulp are woven into 
absorbent pads and towels. Even straw is used for animal bedding and absorption or dispersion 

20 of wastes. Most of these materials have limitations on their absorbency and are incapable of 
controlling odors or capturing a variety of numerous heavy or fine particles efficiently. 

Absorbent pads are conventionally used for a variety of commercial and industrial 
purposes. Such pads often are comprised of a liquid-permeable top sheet, a liquid-impermeable 
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back sheet, and an absorbent layer containing a water absorbent resin and a fibrous material 
provided between the top and back sheets for absorbing and retaining a liquid. Such a pad for use 
with an animal litter box is described in US Patent 4,774,907 to Yananton. This pad is an 
improvement in rip-proof non-woven screens for use in combination with a sorbent padding, a 
liquid impermeable liner, a litter container and litter. 

Many different types of media have been used as animal litters for disposing of liquid and 
solid waste. Among the more popular are clays, wood chip, cedar, alfalfa, corncob, newspaper, 
and the clumping clay based cat litters that contain silica. Certain litters contain 100% silica 
crystals. As silica is the main component in sand, rock, and mineral ores, its presence in cat litter 
is a possible health threat. Silica dust, if inhaled over time, can cause health problems. Silicosis is 
a lung disease caused by such a problem. Lung cancer and emphysema may also be due to 
inhalation of silica. As many animal litter boxes are confined within the household, the effects on 
animal owners and other household members exposed while changing, maintaining, and cleaning 
these are not known, but common sense dictates that exposure preferably be minimized. 

Respiration problems are not the only hazard to consider when keeping an indoor litter 
box filled with silica crystals or clumping litters. All cats clean their fur and paws and may ingest 
the silica crystals. Humans, especially toddlers and young children, may be exposed to silica 
when they have wet hands. Clumping litters and silica crystal litters can cause extreme problems 
if ingested due to their moisture retaining ability. 

Silica crystal litters, in particular, will immediately adhere to a wet surface, be it a paw, 
hand, mouth, tongue, eyes, or nasal membranes. Fine silica dust can cause extreme irritation to 
any exposed body parts, as mentioned, and larger silica particles can cause disruption of sensitive 
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mucous membranes on immediate contact due to the extreme attraction of the dry silica to a 
moist surface. 

Several products are on the market that put the pet and pet owners in direct contact with 
silica particles used as cat box filler. These silica particles contain silica dust, which fracture into 
smaller particles when wet, and can be tracked into the floor by the cat when exiting the litter 
box. Small sprays of silica dust can be seen coming from silica litters when wet. 

Silica gel remains the highest capacity adsorbent available today. It is synthetically 
manufactured from sodium silicate. Each small granule is composed of a vast network of inter- 
connecting microscopic pores, which attract and hold moisture by a phenomenon known as 
physical adsorption and capillary condensation. Hydro sorbent silica gel is inert and has an 
immense area of internal adsorption. 

The dehydration of animal urine exposed to silica gel or crystals is different from the 
dehydration that occurs by wicking and evaporation in a three-layered pad, as described in the 
'907 patent. Urine entering a pad that consists of long and short fiber of wood pulp, or super 
absorbent polymers, quickly wicks away moisture, which evaporates, and prevents bacterial 
action. Silica gel or crystals dehydrate the animal urine by adsorbing the urine into the silica 
particles where it becomes bound up and remains entrapped. 

Whereas many pet owners may prefer the longevity and anti-odor characteristics of the 
silica products, they fear direct contact with these products because of the unknown health 
hazards that may result due to direct or indirect contact with the silica particles or dust. Use of 
these silica products for other household or industrial purposes places the user at risk and an 
alternative is needed. 
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For example, silica particles from a litter box can escape and be tracked onto the floor, 
needlessly exposing members of the household to a potential health hazard. There is a need for 
containment of such silica particles whether they are being used in litter boxes, under dish racks, 
flower pots, potted plants, and for wet footwear, etc. 

5 

Summary of the Invention 

In the instant invention, all the problems of excessive moisture, soil, particles and odors 
of all kind that are generated in every room of the home and work place are solved by the 
multiple-use, absorbent, particle-catching pad of the instant invention. 

pi 0 The structure preferably includes a plastic impermeable bottom layer and a high loft 

111 

W filamentous non-woven top layer. The middle layer, when used in certain applications, consists 
^ : of wood pulp, plain or treated with super absorbent polymers, baking soda, anti-microbials or 
j\ odor-counteractive agents. The top layer can also be treated with the above to eliminate odors. 
m Other substances such as oily, sticky, or static substances can be added to the top layer so as to 
0 5 enhance particle entrapment by enhancing the cling of the top non-woven. In other 

embodiments, the non-woven material is replaced by another porous material and in still other 

embodiments, the bottom layer is made from the same liquid permeable material as the top layer. 
An absorbing agent having excellent liquid absorption rate and planar diffusion and a 

good surface dry feeling, and an absorbent material that uses the absorbing agent can be added to 
20 the pad of the present invention. The absorbing agent eliminates the risk of leakage even when 

used for a long time or used for a thin absorbent material including a high ratio of a water 

absorbent resin. 
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The pads of the present invention can be manufactured easily and inexpensively, are 
durable, and can be treated with or contain additional odor-counteractive agents, baking soda, 
silica particles, super absorbent polymers, or combinations of all of the above, as well as oils and 
anti-bacterials of all natures to enhance the absorbency of particle-entrapping nature of the pad. 
Pads can be manufactured as strict particle entrapping, two-layered pads, or absorbent liquid 
particle trapping three-layer pads. 
Description of the Figures 

Figure 1 A is a side view of a two-layer particle-entrapping pad designed for fine particles. 
Figure IB is a side view of a two-layer particle-entrapping pad designed for coarse particles. 
Figure 1C is a side view of a two-layer particle-entrapping pad designed for fine and coarse 
particles. 

Figure 2 is a side view of a three-layer particle-entrapping pad designed for fine and course 
particles and for liquid absorbency. 

Figure 3 is a side view of a kitty litter pad comprising a three-layer particle-entrapping, liquid- 
absorbing pad containing litter within the nonwoven top layer. 
Figure 4 is a side view of a moisture-trapping pad for household or commercial use. 
Figure 5 is a side view of a moisture and odor entrapping pad for household or commercial use. 
Detailed Description of the Invention 

The instant invention is a combination particle entrapping, liquid absorbing and odor- 
reducing pad for use in home, industrial and clinical situations. The pad is similar in design to 
that described in US patent 4,774,907 to Yananton, which is incorporated herein by reference as 
though reproduced in its entirety. 
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The pad includes at least a top layer and a bottom impervious layer. Optionally, the pad 
can include a middle absorbent layer. Figure 1 A shows one embodiment of a two layer particle 
entrapping pad 1 0 for fine particles. A high loft non-woven top layer 1 1 is secured to a plastic 
liquid impervious bottom layer 13. Top layer 1 1 traps fine particles 12. Once the particles 12 
5 are trapped within the non-woven, they either fall to the bottom of the pad 1 0 or remain 

suspended within top layer 1 1. Figure IB shows a two layer particle-entrapping pad for coarse 
particles. A high loft non-woven top layer 1 1 is secured to a plastic liquid impervious bottom 
layer 13. Coarse particles 14 are trapped in the non- woven layer 1 1. In the embodiments of 
L? either Figures 1 A or IB, additives such as oil or surfactant can increase the holding capacity of 
rj 0 the top layer 1 1 , or static charge for additional cling can be maintained by the composition of the 
Oj fibers or added ingredients. Additionally, deodorants such as baking soda can be added either 
fy top layer 1 1 or between layers 1 1 and 1 3. 

H Top layer 1 1 is made from a variety of high loft non-wovens as shown in Figures 1 A and 

jjf IB. This top layer is used to entrap particles, and, therefore, the non-woven used depends on the 
3 5 kind of particles the user wants to entrap. The denier or density of top layer 1 1 non-woven can 

be varied or combined to trap and hold large particles as shown in Figure 1 A, small particles as 

shown in Figure IB, or both as shown in Figure 1C. 

Bottom layer 13 is made of a plastic sheeting such as polyethylene or polypropylene. 

This layer will not allow liquid to pass through, protects surfaces below it from moisture, and 
20 acts as a supporting device for installation and disposal of the invention described. Adhesive 

strips, drawstrings, or elastic can be added to bottom layer 13 so as to make adherence to another 

surface or container more secure. 
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An optional middle layer can be incorporated into the pad as shown in Figure 2 thereby 
creating a three-layer pad 20 with the ability to trap fine and coarse particles and to absorb 
liquids for evaporation or convenient sequestration. A high loft non-woven top layer 21 is 
secured to a plastic liquid impervious bottom layer 24. A fiber 25 with super absorbent polymer 
5 serves as an intermediate layer to increase both particle trapping and liquid retention. Course 
particles 22 and fine particles 23 are trapped in the non-woven layer 2 1 , while liquids that flow 
through the middle fiber 25 are stopped at the impervious bottom layer 24. 

Absorbent middle layer 25 is made of wood pulp or fluff by itself or enhanced with super 
g absorbent polymer. To middle layer 25 baking soda, silica gel, antibacterial agents, or anti- 
yj 0 fungal agents can be added. The middle layer 25 can even consist of almost pure baking soda or 
silica gel trapped between the top layer and impervious bottom layer. Absorbent middle layer 25 
5 y is used in embodiments wherein the use of the pad is liquid absorption. 

?r; A super absorbent polymer can be incorporated as middle layer 25 of the pad. This super 

g absorbent polymer, known genetically as a silica aerogel or hydrated silica, includes such 
Q 5 compositions as silicon dioxide, silicon carbide, elemental silicon and various sodium silicate 
salts. Super absorbent polymer can be purchased from manufacturers such as GELOCK in 
Dayton ,Ohio, which sells super absorbent polymer alone or with baking soda included in a 
desired ratio. The preferred composition contains amorphous silicon dioxide. These compounds 
are highly absorbent and available in a variety of particle sizes. The various particle sizes and 
20 their absorption characteristics are described in the manufacturer's specifications enclosed 
herein. They can be readily formed into silica gels. Although generally considered nontoxic, 
silica gels are so absorbent and capable of binding tightly to wet surfaces that an inherent risk 
exists upon accidental ingestion. Use of the silica gels alone as a desiccant or super absorbent 
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polymer increases the risk of accidental ingestion; however, incorporation of these materials into 
the pad described in the '907 patent effectively removes any risk associated with ingestion of the 
free compound. This is particularly important when they are used in the household, for example 
in animal litters or for spill prevention. 

A preferred embodiment of the present invention provides an absorbent pad comprising a 
liquid-permeable top layer, a liquid-impermeable bottom layer, and an absorbent middle layer 
provided between the top and bottom layers, wherein the absorbent middle layer comprises the 
above mentioned water absorbing agent and preferably a non-woven. A non-absorbent high-loft 
non-woven, which can capture large or small particles, is attached to the impervious bottom layer 
by cold glue or hot-melt glue. This non-woven is useful to distribute the moisture and reduce the 
quantity of absorbent material required. A silica gel having excellent absorption rate of a liquid 
and planar diffusion with a good surface dry feeling without the risk of leakage even when used 
for a long time combined is the preferred absorbing material. 

Application of the silica crystals to the pad can be performed in a number of ways. 
Application of silica crystals directly to the impervious bottom layer takes place on an underpad- 
laminating machine when a hopper can deliver fine and/or coarse silica crystals to the plastic 
sheet. Later on in the process, the top layer is added and glued by cold glue or hot melt to the 
sheet. Where less silica is used, the fine and/or coarse silica particles can be added to a layer of 
wood pulp or fluff as is commonly known to the art rather than added directly to the plastic 
sheet. By adding silica to the newly shredded wood pulp- fluff middle layer, each crystal 
becomes suspended in the matrix of fibers. Not only do these fibers transport liquid out and away 
from the source of input, but also moisture becomes trapped by the silica. Hence the 
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manufacturing steps outlined herein can result in a three-layered pad of which the middle layer 
of short and/or long fibers of wood pulp or fluff also contains silica crystals. 

The middle layer of very adsorbent granular silica, synthetically manufactured from 
sodium silicate can contain a built-in indication that turns from blue to pink, signaling saturation, 
or can be clear or white in color. Particle size can range from fine to coarse depending on cost 
and manufacturing concerns, case of handling, longevity, etc. Silica absorption can range from 
fast absorbing to slow absorbing with a holding capacity of over 85% to 95%. Crystals can be 
round or irregular in shape. 

For entrapping coarse and fine particles, a variety of inert, non-absorbing high-loft non- 
wovens exists which can be used as the wadding and to retain the water absorbing material. 
Examples of this high-loft non-woven include polyester, nylon, polypropylene and the like and 
these can be manufactured in a variety of thicknesses and densities as may be desired by the user 
or needed for the use. The denier for these materials can range from thick with relatively sparse 
thread count to thin with very high thread count. These non-woven materials can be 
manufactured with a tacky material applied so as to allow crosslinking and easy integration of 
the absorbent material, they can be sprayed with a binding agent so as to join the fibers at the 
points of junction and provide easy integration of the absorbent material, or they can be needle^ 
punched to integrate fibers. Union Wadding Inc. in Pawtucket, Rhode Island and Hollinee 
Filtration in Texas, as well as many other non-woven suppliers supply non-wovens in all types of 
lengths, widths, etc. with or without binding agents or tacky materials applied. 

In a preferred non-woven construction, the top of the non-woven is open and the fibers 
are spread apart, allowing for rapid particle entrapment, while the further down the particles sink, 
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the more dense the fibers are entangled, allowing for permanent entrapment. The base of the 
non-woven is relatively flat, allowing for the placement on the plastic impervious layers. 

The middle non-woven layer can be made of fibers both short and long from wood pulp 
or fluff. This layer can also contain particles of silica, baking soda, activated carbon, or a super 
5 absorbent polymer to further aid in the absorption and evaporation associated with odor control. 

The invention provides a use of the layered super absorbent pad in a variety of settings. 
In one embodiment, the pads are provided as an animal litter trapping for cats, dogs and other 
animals. The top layer allows liquids to pass but can be designed as claw proof and resistant to 
scratches. The pads can be used in to protect against spills near the feeding areas or as an insert 
H 0 in, under, or around litter boxes, animal crates, and birdcages. 

m In litter boxes, a preferred use is underneath a layer of commercially available litter or 

fy underneath a grating or screen to prevent the animal from shredding the various layers with their 

M claws. A preferred claw proof or rip proof top layer or screen material can be provided for this 

! y 

[U use that retains the silica, its fragments, and dust in the pad, while allowing urine and air to pass 
4 5 into the interior of the pad. In effect the top layer acts as a rip-proof filter, allowing urine and air 
to enter, trapping silica particles, fragments, and dust within the pad, keeping feces and litter, if 
used above the screening, separated from the silica particles. The top layer can also be sprayed 
with a scent or pheromone that causes the animal to urinate or defecate directly on the pad. 

Another preferred embodiment for cats is use as a kitty litter pad. Figure 3 shows one 
20 embodiment of a litter pad wherein an impermeable bottom layer 33 is attached to a high-loft 
non-woven top layer 3 1 and having a middle absorbent layer 34 comprised of fluff or super 
absorbent polymer. In this embodiment the top layer 3 1 is impregnated with cat litter granules 
32. The litter pad is a dry, prepackaged pad that is inserted into a cat litter box, thereby replacing 
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the need for litter and liner. Cats, seeing the litter suspended in the pad, use it as they would 
ordinary litter. Urine becomes trapped in the litter within the top layer 3 1 , falls down into the 
middle absorbent layer 34 where it dries out. This drying action prevents odors. The bottom 
layer 33 supports the other layers and prevents moisture from reaching the litter box. When the 
pad is soiled, the owner simply disposes of the entire pad and replaces it with a clean pad. The 
litter used in this design can be any litter, but can preferably safely hold silica crystals. The 
layers of the pad hold these silica crystals within the pad and prevent them from becoming loose 
within the household. This is critical since these crystals, if ingested by humans or animals, can 
be deadly, and at the very harmful to one's health. 

In animal crates or birdcages, the pads can be placed underneath said crate to serve as a 
means for protecting against contamination and spreading of wastes. Alternatively, the pads can 
be placed within the crate with a covering placed on top of them. Using the pads in this fashion is 
particularly important in zoos, commercial boarding operations for pets, animal research labs and 
animal rescue operations where easy cleanup and waste containment to avoid odor and/or spread 
of disease is desired. The odor control capability of the absorbent material is particularly critical 
where various species of cats are housed as cat urine contains a high concentration of urea that is 
metabolized by bacteria to produce ammonia, a strong and noxious odorant 

In another embodiment, the pads can be used in household and commercial situations 
where fluids and particles are stored, removed and/or replaced in vehicles, appliances, office 
machines, vending machines and the like. The pads can be placed underneath said machine, 
appliance or vehicle to contain leaks and prevent spreading or contamination. Cleanup becomes 
easy and contamination is minimized, reducing the costs associated with these activities. 
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In another embodiment, the pads are produced with the high loft non-woven matrix and 
are used when toner is changed or added to photocopying machines. This embodiment prevents 
the toner from spreading over the surfaces of the copier and reduces or prevents contamination of 
the critical surfaces within the copier machinery. 

In another embodiment, a layered pad is used as a mat — a floor mat or car mat. In this 
embodiment, a layered pad is provided comprising a bottom impervious layer of plastic and a top 
layer of a fibrous high loft non-woven capable of entrapping fine or coarse particles. As 
particles from people and animals, footwear, metalwork, woodwork, copy machines and the like 
are generated, they immediately encounter the high loft non woven which immediately 
immobilizes and entraps them, preventing them from scattering. The filament count of the non- 
woven can be varied so as to increase the effectiveness of trapping smaller or larger particles. An 
oily film can be optionally applied to the fibers to make them more sensitive to entrapping 
extremely small particles and hold them firmly to each fiber. 

If absorbency is required, a layer of sorbent material can be optionally added between the 
bottom impervious layer and the top non- woven layer, whereby both particles and water are 
trapped by the various layers. For example, water and dirt from footwear can be trapped or wet 
food and water from a pet food dish can be trapped in this combination. Water is entrapped in the 
middle layer and prevented from flowing through onto surfaces by the impervious bottom layer 
while particles are retained by the top layer. Deodorants such as baking soda, antibacterial 
agents, anti-fungal agents, and any other odor-counteractive agent can be added to the pad of this 
embodiment. A pad used as a doormat or car mat can be used alone or easily attached over an 
existing mat using adhesive, elastic, or other attachment means. Pads used for doormats and car 
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mats can be colored or decorative. Also, pads can be configured into a variety of sizes including 
floor runner sizes, preferably 6-8 feet long by 3 feet wide. 

Household uses of the absorbent material include placement within houseplant containers 
to reduce spills due to over watering, placement within the drip pan underneath refrigerators to 
5 collect and retain condensed water, and use in bathrooms, kitchens, and laundry rooms to absorb 
liquid from persons, appliances, fixtures, and objects. Excess moisture buildup on objects within 
the household such as air conditioners, dishdrain mats, sinks, and thawing food, just to name a 
few, can be the cause of the buildup of bacteria, ftmgi, stains, and odors. These phenomena can 
M 5 be eliminated by the use of a three-layered pad that can entrap and evaporate moisture. 
Mi 0 Whether the moisture build-up occurs underneath dish racks, flowerpots, potted plants, 

^ soap dishes, or coasters; by condensation on windows, pipes, or air conditioners; or by use of 
showers and bathtubs, the need for a device to catch, hold, absorb, lock in, or evaporate is the 
y* same. For these uses, an exemplary pad consists of a bottom impervious layer, absorbent 
flj desiccant middle layer and a top protective layer of preferably a non woven design to protect the 
Mi 5 layers below and allow the moisture to enter as liquid and exit as vapor. The middle layer can be 
made of short and long fibers from wood pulp or fluff. This layer can also contain particles of 
silica, baking soda, activated carbon, or super absorbent polymer to aid in the absorption and 
evaporation. Of particular note, pads used in bathrooms as bath mats can be treated with 
antibacterial and anti-fungal agents to prevent spread of germs and disease. This is especially 
20 useful in public wash facilities. 

Figure 4 shows one embodiment of a moisture-trapping pad for household or commercial 
use. An impermeable bottom layer 42 of polypropylene or equivalent is attached to a fibrous 
layer 43 comprised of wood pulp fibers or fluff and a super absorbent polymer 44 which is then 
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capped with a porous top layer 41 which allows liquids to pass through. Liquids that pass 
through the top layer 41 are absorbed by the super absorbent polymer 44, and any excess liquids 
are prevented from spillage by the impervious bottom layer 42. 

Another household use includes lining the bottoms of garbage pails, waste pails, 
5 commercial disposal pails, and other receptacles in order to provide protection from dripping 
waste and particles. Pads for this use may consist of similar construction as previously described 
or can be of simpler structure, omitting the particles catching high loft non-woven layer, 
replacing it with a standard rip-proof non-woven polypropylene, nylon, or polyester sheet. Silica 
h* gel, baking soda, super absorbent polymers, odor-counteractive agents, etc. can be added to the 
j4 0 middle layer. The wood pulp fibers of the middle layer also promote evaporation to negate 
zi odors. 

S i In another embodiment, as shown in Figure 5, a pad can be developed wherein the 

M bottom layer is the same as the non-woven top layer, i.e. there is no impervious bottom layer, 
m These two non-woven layers 5 1 and 52 are attached to form a kind of pouch 50. This pouch 
Q5 preferably contains a middle layer 53. Middle layer 53 can include a super absorbent polymer or 
baking soda particles 54 or both. This pouch 50 can be used in any environment, most notably a 
refrigerator, to reduce odor and humidity. 

The preceding examples and uses are provided for descriptive purposes solely and are not 
meant to limit the embodiments of the invention. Other configurations of the portable display 
20 case will become apparent to those of ordinary skill in the art. 
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